Adrenergic control of Na+-K+-homoeostasis.
Catecholamines induce hypokalaemia via stimulation of beta-adrenoceptors, primarily in skeletal muscle but also in other tissues. This is the result of increased active Na+-K+-transport, leading to a rise in the intracellular K+/Na+-ratio and hyperpolarisation in muscle cells. These effects are mediated by 3', 5'-cyclic adenosine monophosphate, can be detected down to physiological concentrations of adrenaline and noradrenaline, and are seen both in vitro and in vivo. Catecholamines released from the adrenal medulla as well as sympathetic nerve endings are of importance in clearing K+ from the extracellular water space during K+-loading or exercise. beta 2-adrenoceptor agonists can be used in the treatment of hyperkalaemia, and beta-adrenoceptor blockade may induce hyperkalaemia, in particular during exercise. The effects of catecholamines on the contractile performance of skeletal muscles are partly due to stimulation of the active electrogenic Na+-K+-transport across the sarcolemma.